The paper investigates the key insights of European Union (EU) member states agri-food export and import structures and main competitors in the internal and global agri-food markets in terms of geographical distributions and product coverage. The focus is on four agri-food product groups in global trade: fruit and vegetable products, grain products, meat products, and dairy products. The identification of the major competitors in internal EU markets and major EU competitors in global agri-food trade by calculating revealed comparative advantage indices show considerable differences by products and product groups, but in general the major competitors of the EU member states in the analysed global agri-food markets were particularly overseas countries such as the United States
Introduction
This paper focuses on three research objectives: First, the identification of major export and import structures and patterns of European Union (EU) countries in terms of geographical distributions and product coverage. To arrive at this aim, we calculated both export and import shares in the global agri-food trade and export and import shares regarding the main agri-food product groups in global trade. Therefore, the main product focus was on the analysis of the main agri-food product groups, i.e. those which were the most important in value of agri-food exports and those which were typical across
Materials and methods
The paper employs export and import shares and calculates Balassa's (1965) revealed comparative advantage (RCA) index to investigate main EU competitors in global agri-food exports (Bojnec and Fertő, 2009 , 2015a , 2017b . The RCA index empirically identifies a country's weak and strong export sectors. The RCA index has been defined by Balassa (1965) as: RCA = (Xij / Xit) / (Xnj / Xnt), where X represents exports, i is a country, j is a commodity, t is a set of commodities, and n is a set of countries that is used as the benchmark of comparison for export markets. RCA is based on observed export patterns.
The results of the RCA index presented here are calculated at the World Customs Organisation's Harmonised System (HS) at the six-digit level. The RCA measures a country's exports of a commodity relative to its total exports and to the corresponding export performance of a set of countries, e.g. the world's agri-food exports. If RCA > 1, then a country's agri-food comparative advantage in the world market is revealed. Despite some critiques of the RCA index as an export specialisation index, such as the asymmetric value problem, the problem with logarithmic transformation (De Benedictis and Tamberi, 2004 ) and the importance of the simultaneous consideration of the import side (Vollrath, 1991) , it can provide useful evidence regarding the competitiveness of the EU-27 agri-food exports in global markets.
The UN Comtrade database -International Trade Statistics at the six-digit harmonised commodity description and coding systems (HS6-1996) is used for agri-food exports of the EU-27 countries to world markets. Agri-food trade as defined by the World Customs Organisation contains 789 product groups. The UN Comtrade database is used with the World Integrated Trade Solution (WITS) software developed by the World Bank, in close collaboration and consultation with various international organisations, 
Results and Discussion

EU agri-food trade structures by main products chains
In a spite of the increasing importance of the BRIC-4 (Brazil, Russia, India and China) countries (Bojnec, Fertő and Fogarasi, 2015) , the EU-27 remained one of the key players in the global agri-food markets, both export and import.
After the EU enlargements in 2004 and 2007, the EU-27 member states' agri-food trade deficit first decreased, and then turned to be positive in 2010 and 2011 (Bojnec and Fertő, 2015c) . The EU-27 member states that substantially contributed to the diverse surpluses were/are: the Netherlands, France, Spain, Denmark, Ireland, and Belgium among the old EU-15 member states, and Hungary, Poland, Bulgaria, and Lithuania among the new EU-12 member states.
The share of EU-27 in the global agri-food exports declined from 47.2% in 2000 to 41.3% in 2011 (Table 1) . However, this decrease cannot be ascribed to all member states alike but was caused by the old EU-15 member states, since their shares dropped by 8.2percentage points (henceforth pp) during in the analysed period. In comparison, the new EU member countries were even able to increase their aggregated shares by 2.3pp. The highest export shares in 2011 were achieved by the following the EU-27 member states: the Netherlands (7.4%), Germany (6.5%), France (5.9%), Belgium (3.4%), Italy (3.2%), and Spain (3.1%). The EU-27 member states share in the global agri-food imports declined from 45.5% in 2000 to 40.7% in 2011 (Table 2) . Moreover, the import share is slightly lower than the export share. While the old EU member states managed to decrease their share in global agri-food imports by 6.4pp -the total value of agri-food imports still increased -, the new members' import accounted for a larger portion of global food imports (+1.6pp). The highest import shares took the following EU-27 member states: Germany, the Netherlands, the United Kingdom (UK), France, Italy, and Belgium. The results so far imply some correlation between import and export shares, which in turn suggest that those EU countries that export also import a lot of agri-foods and thus participate more in the global food supply chains (Bojnec and 2017a). With respect to export structures, there exist some regional differences and similarities between the EU-27 member states and over time for the Broad Economic Classification (BEC) system of agri-food product groups in the global markets. Indeed, by conducting the analysis with BEC product groups, it was possible to single out some specific regional structures in the EU-27 member states agri-food imports.
The EU-27's share in grain exports in the global markets declined from 27.3% in 2000 to 23% in 2011 (Table 3) . After the EU enlargements, the grain export shares most significantly decreased for the following old EU-15 member states: France (with more than one-third of the EU-27 member states' total grain export value, -2.6pp, Germany (-1.8pp), the UK (-1.6pp), Italy (-0.6pp), Belgium (-0.5pp), the Netherlands (-0.3pp), and Spain (-0.2pp).
Most new member states increased their shares, e.g. Romania (+0.9pp) and Poland (+0.5pp). Turning to fruit and vegetables, the export shares developed as follows: the total share of the EU-27 member states declined from around 46% at the beginning of the analysed period to around 40% at the end (Table 4) . However, it has mainly been the old EU member states that experienced a sharp decline in their export shares, more precisely in total by -7.5pp, of which e.g. Italy and France accounted for -1.7pp and -1.6pp, respectively. In contrast, as the new EU members could report increasing values, e.g. Poland (+0.5pp) and Lithuania (+0.4pp), they could improve their position and played a slightly greater/ more important role in the global grain export market (in total +0.9pp). In 2011, the EU-27 was the main supplier of dairy products to the world. Almost two thirds of the value of dairy products was provided by this group (Table 5) . However, its share fell by 7.9pp from 2000 to 2011; a drop that was caused primarily by some of the old member states, e.g. France (-3.4pp) and Germany (-1.7pp). Altogether, the EU wide decline could be reduced/ weakened by slight increases in the dairy products exports shares of some new members, in particular Poland (+1.4pp) and the Czech Republic (+0.5pp). In 2011, the EU-27accounted for nearly 50% of global meat trade (Table 6 ). But, there existed substantial differences both in the size of shares and development patterns. In 
Major competitors in the EU-27 internal market
Among the EU-27 member states, the Netherlands and Germany represented the two top agri-food importers in external-EU trade, i.e. without considering trade between EU members.
Among the agri-food exporters to the EU-27 member states, Brazil, the United States of America (USA) and Argentina occupied the top three positions ( Table 7) . The top ten agri-food exporters permanently included China, Switzerland, Turkey, New Zealand (Bojnec and Fertő, 2018b ).
Most of the analysed BRICS-5 countries (BRIC-4 and South Africa), the North American Free Trade Agreement (NAFTA-3) countries (Canada, the USA, and Mexico), MIST-4 (Mexico, Indonesia, South Korea, and Turkey), and Tiger Cup-4 countries (Indonesia, Malaysia, the Philippines, and Thailand) were found to be competitive in agri-food exports and revealed comparative advantages (RCA>1) in global markets (Table 8) .
Furthermore, existing export specialisation of countries could be proved for a smaller number of agri-food products with the RCA index. A larger number of agri-food products with RCA>1 existed for some overseas countries, such as the USA and Canada among the analysed four larger trading groups. In addition, other strong competitors in global agri-food markets were Argentina, New Zealand and Australia. 
Grain supply chain
In the global grain products markets, the EU-27 member states' export shares deteriorated slightly (Bojnec and Fertő, 2016a) . The main competitors among the analysed countries were the USA, Canada, Thailand, India, Russia, and Brazil.
With respect to revealed comparative advantage in the global markets for grain products, Canada, the Philippines and, to a lesser extent, Brazil increased/strengthened their position (RCA>1), while the RCA>1 indices for the USA remained more stable (Figure 1 ). The relatively high RCA indices of Turkey and Thailand deteriorated, as well as the indices of India and South Africa.
Overall, the BRICS lost their revealed comparative advantage, while the NAFTA and especially the Tiger Cup countries gained revealed comparative advantages for grain products in this global market. The analysis of grain products in the global market in a more disaggregated context with single BEC product groups renders a more detailed picture. The analysis considered the following product groups: BEC 21 with primary grain products, BEC 111 with primary grain 
Fruit and vegetable products supply chain
The global fruit and vegetables products markets developed as follows: The EU-27 member states' export shares slightly declined (Bojnec and Fertő, 2016b) . The USA, though with a slight deterioration over time and China with increasing significance, were the most important competitors in these markets. Turkey, Thailand, India and South Africa also could increase their importance, whereas Brazil and Canada lost importance.
Among the countries with revealed comparative advantages (RCA>1 indices) in these markets, Mexico, the Philippines, and the USA strengthened their revealed comparative advantages during the most recent years, while some deterioration of relatively high RCA indices were observed for Turkey, India, Thailand, and, to a lesser extent, for South Africa. Overall, the BRICS lost their revealed comparative advantage, and the MIST experienced declines in their revealed comparative advantages. Nevertheless, the NAFTA and the Tiger Cup countries increased their revealed comparative advantages (Figure 2 ). 
Dairy products supply chain
The EU-27 member states remained the major player for dairy products exports (Bojnec and Fertő, 2014a) . However, the USA increased its export shares for dairy products in these global markets.
The Philippines strengthened its revealed comparative advantages (RCA>1 indices), while India lost its revealed comparative advantages (Figure 3) .
Again, the more detailed analysis of the global markets is conducted with BEC product groups, namely BEC 22 with industrial dairy supplies not elsewhere specified, BEC 112 -primary dairy products mainly for household consumption, BEC 121with processed dairy mainly for industry and BEC 122 -processed dairy mainly for household consumption.
Within BEC 22, none of the analysed countries achieved a revealed comparative advantage (RCA>1 indices). India and Russia were the only ones that lost their revealed comparative advantage within this product group.
The same holds true for BEC 112. Here as well, none of the analysed countries had a revealed comparative advantage (RCA>1 indices). In the category BEC 121, the USA strengthened its revealed comparative advantage (RCA>1 indices), while the RCA>1 indices of India deteriorated. Brazil and Canada lost their revealed comparative advantages.
For BEC 122 products, the Philippines and, to a lesser extent, Malaysia strengthened their revealed comparative advantage (RCA>1 indices).
Meat products supply chain
The EU-27 member states' export shares in the world's meat products markets deteriorated slightly (Bojnec and Fertő, 2014b) . Among the analysed countries, the As with most of the other product groups, the global markets for disaggregated meat products was analysed using the BEC classification: BEC 21 -primary meat products, BEC 22 -industrial meat supplies not elsewhere specified; processed, BEC 121 -processed meat mainly for industry, and BEC 122 -processed meat mainly for household consumption. 
Conclusions
This paper intended to identify significant products and major competitors in the international and internal EU markets. The empirical results show that the EU-27 member states remain one of the larger players in the global agri-food markets on both the export and import side. After the EU enlargements in 2004 and 2007, the EU-27 member states agri-food trade deficit was first reduced, and then switched to be positive in 2010 and 2010. The EU-27 member states, which significantly contributed to the agri-food trade surpluses, were: among the old EU-15 member states the Netherlands, France, Spain, Denmark, Ireland, and Belgium, and among the new EU-12 member states Hungary, Poland, Bulgaria, and Lithuania.
With respect to major agri-food export patterns, expressed as share of the EU-27 member states in the global agri-food exports, the whole EU-27 faced a decline, from 47.2% in 2000 to 43.3% in 2011. The highest export shares went with the following EU-27 member states: the Netherlands, Germany, France, Belgium, Spain and Italy.
On the other hand, as regards major import patterns, which are measured by the EU-27 member states share in the global agri-food imports, the corresponding share decreased from 46.5% in 2000 to 40.7% in 2011. The EU-27 member states import share was slightly lower than the export share. The highest import shares were received by the following EU-27 member states: Germany, the Netherlands, the UK, France, Italy, and Belgium. Moreover, the results imply some correlation between import and export shares.
The EU-27 member states share in the grain exports in the global markets declined from 27.3% in 2000 to 23.0% in 2011. After the EU enlargements, the grain export shares were reduced, this was particularly true for the most important old EU-15 member states grain exporters: France (which accounted for more than one-third of export share of the EU-27 member states grain exports), Germany, the UK, Italy, Belgium, the Netherlands, and Spain. Most new EU-12 member states increased their export shares in the global grain markets.
The EU-27 member states' fruit and vegetable export shares declined from around 46% at the beginning of the analysed period to around 40% at the end of the analysed period. This overall decline was also reflected in the decline of the main EU-27 exporters within this market, namely Spain, the Netherlands, Italy, Belgium, France, Greece, and the UK.
The EU-27 member states achieved a close to 50% export share in global meat products trade, however with substantial differences among the EU member states regarding both export shares and development patterns. The meat export shares were highest for the following of the EU-27 member states: Germany, the Netherlands, France, Denmark, Spain, Belgium, and Poland.
The EU-27 member states achieved the highest export shares in the global dairy markets, though at a decreasing level over time. So, the shares fell by 7.9 percentage points/pp from 73.3% in 2000 to 65.4% in 2011. The greatest export shares among the EU-27 member states were achieved by the following old EU-15 member states: Germany, France, the Netherlands, and Belgium.
These results state that the EU-27 member states realised the highest, but lately deteriorating, global export shares for dairy products, relatively/ more or less stable export shares for meat products, and declining export shares for fruit and vegetables and grains. Among these four groups of agri-food products the lowest export shares went with grain products.
Regarding the second objective to identify major competitors in internal EU markets, Brazil, the USA and Argentina led the group of the top three external agrifood competitors in the EU-27 member states' markets. This group was followed by China, Switzerland, Turkey, New Zealand, Indonesia, Cote d'Ivoire, Australia, and South Africa. In addition, Ukraine, Chile, and India emerged as important external competitors in the EU-27 member states' agri-food markets during the most recent years of the investigated period.
Finally, regarding the third objective to identify major EU competitors in global agrifood trade, constructing revealed comparative advantage indices from appropriate trade data were calculated. The empirical analysis of the revealed comparative advantage indices using the global trade as the benchmark of comparisons identified some overseas countries from different destinations/parts of the world as major competitors of the EU-27 member states in global agri-food markets: among others the USA, Canada, Argentina, New Zealand, and Australia. The focus of the analysis was placed upon on BRICS-5 (Brazil, Russia, India, China and South Africa), NAFTA-3 (Canada, Mexico, and the USA), MIST-4 (Mexico, Indonesia, South Korea, and Turkey), and Tiger Cup-4 (Indonesia, Malaysia, the Philippines, and Thailand) countries.
The analysis of the major EU competitors in global agri-food chains concentrated on the previously identified four main groups of products: grains, fruit and vegetables, dairy and meat products. In the global grain products markets important competitors of the EU-27 member states were the USA, Canada, Thailand, India, Russia, Brazil, Turkey and South Africa. Canada, the Philippines and, to a lesser extent, Brazil could improve their revealed comparative advantage indices.
The USA and China turned out to be the major competitors in the global fruit and vegetables produce markets. Turkey, Thailand, India and South Africa also increased their importance and export competitiveness. Among the countries with revealed comparative advantages in these markets also appeared Mexico, the Philippines, Thailand and on a smaller scale, South Africa.
With respect to global dairy products, important competitors were the USA as well as the Philippines, particularly in the BEC 122 -processed dairy mainly for household consumption.
In the global meat products markets, the list of main competitors included -among others-the USA, Brazil, Canada, China, India, Thailand, and, in the BEC 21 (primary meat products) also South Africa and the Philippines.
Among study limitation, this is the coverage of data sample. Therefore, among issues for research in future is to update data sample with the most recent years, capturing the global economic and financial crises, and economic recovery with possible effects on agri-food trade and competitiveness.
